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(54) Method for manufacturing weather strip for motor vehicles 



(57) A weather strip 1 for motor vehicles, is provided with a protective film 5 having a low friction and an 
increased tightness on an abutment portion 4 of the weatherstrip body with which the glass pane 6 of a 
vehicle door is to be brought into contact An olefin polymer, which may be foamed, is extruded from one 
extrusion moulding machine (21: Rgs. 6 and 7 not shown) into a mould (23: Rgs. 6 and 7 not shown) for 
forming the weather strip body, while a mixture consisting of a base material of an olefin polymer with low 
viscosity and high fluidity and an additive material of an olefin polymer with a high viscosity and a low fluidity 
in the form of the grains or particles is extmded from another moulding machine (22: Figs. 6 and 7 not shown) 
into the mould (23) to form the protective film. A rough surface having a plurality of protmsions is formed on 
the surface of the protective film by the grains or particles of the addtth^e material 
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METHOD FOR MANUFACTURIHG WE2kTHER SXRIP FOR MOXOR VEHICLES 

The present invention relates to a method for manufacturing a 
weather strip which is attached to a vehicle body panel or a 
door panel and with which a glass pane of the vehicle is to be 
brought into contact, and more particularly to a method for 
manufacturing a weather strip wherein a protective film having 
a low friction emd an increased weather tightness is 
integrally extruded on the weather strip body. 

Conventionally / a weather strip for motor vehicles is formed 
with an abutment portion for contact with a glass pane, this 
abutment portion being of synthetic rubber or a thermoplastic 
elastomer having flexibility, resiliency and a low friction so 
as to retain water-tightness, and to enable smooth opening and 
closing movement of the glass pane. However, such synthetic 
rubber or thermoplastic elastomer forming the abutment portion 
has the disadvantage that it may be liable to damage by a 
rubbing action, and that its skin may easily be roughened and 
torn off upon contact with a solvent such as a white gasoline. 

A method of manufacturing weather strip is also known, wherein 
a urethane resin or a nylon is melted onto the abutment 
portion of the weather strip in order to prevent weakening of 
the synthetic rubber or thermoplastic elastomer forming the 
abutment portion of the weather strip. However, this method 
has the drawback that the frictional resistance of the surface 
of the weather strip is increased and may prevent smooth 
opening and closing movement of the glass pane. The 
manufacturing process is also esqpensive and cumbersome, since 
the steps of heating and melting the urethane resin and nylon 
must be carried out separately from the step of moulding the 
weather strip body. 

Furthermore, in another weather strip manufacturing method a 
synthetic resin tape containing molybdenum is adhesively 
bonded with the abutment portion of the weather strip in order 
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t improve the sliding characteristics of the latter. 
However, in this weather strip manufacturing method, the step 
of adhesively bonding the tape over the abutment portion is 
not only very difficult and cumbersome to carry out, but it 
also has the disadvantage that the synthetic tape may not be 
adhesively bonded with sufficient strength over non-flat 
portions such as curved and comer areas of the weather strip. 

It is an object of the present invention to provide a method 
for manufacturing a weather strip for motor vehicles, wherein 
a protective film is extsnided simultaneously with, and 
polymerized integrally with, the weather strip body, whereby 
a protective film having a toughness, a low friction and an 
increased weather tightness can be formed on the abutment 
pozrbion with which a glass pane is to be brought into contact. 

The invention accordingly provides a method for manufacturing 
a weather strip for motor vehicles including the steps of: 

extmiding a molten material comprising an olefin polymer 
to form a weather strip body having an abutment portion with 
which a glass pane is to be brought into contact, and 

extruding a molten mixture including a base material 
comprising an olefin polymer having a low viscosity and high 
fluidity and an additive material comprising ein olefin poljmer 
in the form of grains or particles and having a viscosity 
higher than that of said base material and a fluidity lower 
than that of said base material, to form a protective film 
over the abutment portion of the weather strip body, 

the said molten material and the said molten mixture 
being fed simultaneously to a common mould from respective 
moulding machines in such a manner that the said protective 
film is formed with a rough surface having a plurality of 
protrusions comprising the grains or particles of the said 
additive material. 

The said molten material may be a foamed material. 
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In co-extruding the weath r strip body and th protectiv 
film, a strong and integral polymerization takes place between 
the olefin polymer of the weather strip body and the low 
viscosity olefin polymer of the protective film base material, 
since they have compatibility. Furthermore, since the grains 
or peirticles of the olefin polymer of the additive material 
for the protective film have a- high viscosity and reduced 
fluidity, they form a rough surface with a plurality of 
protrusions . 

The invention is illustrated by way of example in the 
accompanying drawings, in which; 

Figure 1 is a perspective view showing a weather strip 
produced by the method of the present invention in respective 
portions of a motor vehicle; 

Figure 2 is a vertical cross sectional view taken along 
line A - A in Fig. 1; 

Figure 3 is a vertical cross sectional view taken along 
line B - B in Fig. 1; 

Figure 4 is a partially cut-away elevation showing a 
weather strip which is produced in accordance with the present 
invention and which is mounted on a motor vehicle body panel; 

Figure 5 is a vertical cross sectional view taken along 
line C - C in Fig. 4; 

Figure 6 is a schematic view showing a process for 
manufacturing a weather strip for motor vehicles in accordance 
with the present invention; 

Figure 7 is an enlcirged elevation of moulding machines 
and a mould for use in the method of the invention; 
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Figur 8 is a V rtical cross s ctional view of the mould 
taken along line D - D in Fig. 7; and 

Figure 9 is a vertical cross sectional view taken along 
line E - E in Fig. 7. 

One embodiment of the method for manufacturing a weather strip 
in accordance with the present invention will be described 
hereinbelow, with reference to the accompanying drawings. 

A weather strip body 1 is formed from an olefin polymer based 
resin which may be a foamed material and is attached to a 
vehicle body panel 7 and a door panel 13 for contact with a 
door glass panel 6 mounted to a vehicle body 20 of a motor 
vehicle. The weather strip body 1 in the embodiment as shown 
in Fig. 2 comprises an attachment portion 2 formed at its base 
and vertical support strips 3 which depend from opposite sides 
thereof. The attachment portion 2 is provided at the central 
portion with an abutment portion 4, with which the glass pane 
6 is to make contact and each vertical support strip 3 is 
provided at the tip with an abutment portion 4, with which the 
glass pane 6 is to make contact. These abutment portions 4 of 
the weather strip body 1 are integrally formed with a 
protective film 5 at the time when the weather strip body 1 is 
extrusion-moulded, whereby the protective film 5 may be 
polymerized. The protective film 5 is formed by a mixture 
consisting of a base material of olefin polymer based resin 
with low viscosity and high fluidity and an additive material 
of olefin polymer based resin with high viscosity and low 
fluidity in the form of grains or particles. 

In the manufacturing steps as shown in Fig. 6 to Fig. 9, an 
olefin polymer based resin is fed to one moulding machine 21 
to form the weather strip 1 and is m Ited by heating. 

The mixture of the base material comprising the olefin polymer 
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based resin with low viscosity and high fluidity and the 
additive material comprising the olefin polymer based resin 
with high viscosity and low fluidity in the form of grains or 
particles is fed to another moulding machine 22 and is melted 
by heating. 

The moulding machines 21 and 22 are connected with one mould 
23/ and the olefin polymer based resin to form the weather 
strip body 1 and the mixture of the base material and additive 
material to fojnn the protective film 5 are extruded into the 
mould 23. 

The mould 23 comprises two mould sections 23a and 23b. The 
mould section 23a is provided with a guide slot 24 in a shape 
that conforms to that of the weather strip body 1 and with a 
flowing slot 25 for the protective film 5. The mould section 
2 3b is provided with an extmision port 2 6 having the 
configuration of the weather strip body 1 and the protective 
film 5. The guide slot 24 for the weather strip 1 is 
connected with the extrusion port 26, and the flowing slot 25 
for the protective film is in communication with the extrusion 
port 26 through a guide groove 27 formed in the mould section 
23b. 

The olefin polymer based resin of the weather strip body 1 is 
extruded from the moulding machine 21 to the mould 23 through 
the guide slot 24 , and the mixture of the protective film 5 is 
extruded from the extrusion moulding machine 22 to the mould 
23 through the guide groove 27. The weather strip body 1 and 
the protective film 5 are polymerized and extruded through the 
extrusion port 26 of the mould 23. The protective film 5 is 
formed upon the weather strip body 1 as the weather strip body 
1 is extruded. 

During th proc ss of co-extruding the weather strip body 1 
and the protective film 5, the olefin polymer based resin of 
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th additiv mat rial for th prot ctive film 5 is not 
completely melted like the polyolef in-based resin of the base 
material while in a melting configuration, since it has a high 
viscosity and a low fluidity/ and is extruded in a 
configuration wherein grains or particles are retained to a 
certain extent. Thus, a rough surface having a plurality of 
protrusions is formed on the surface of the protective film 5 . 
Subsequently, the extruded product with the rough surface is 
cooled by passing it through a cooling tank 28, and is cut 
into a proper dimension as needed to form the final finished 
product A. 

The base material for the protective film 5 preferably uses a 
low viscosity polyethylene having a melt flow rate of over 
0.5g/10 minutes, and the additive material in the form of the 
grains and particles preferably uses a high viscosity 
polyethylene having a flow melt rate of less than O.lg/10 
minutes • 

In the preferred embodiment of the method for manufacturing 
the weather strip in accordance with the present invention, 
the mixture for the protective film contains the additive 
material in a proportion of 10 - 30%. and the grain or 
particle size of the additive material is selected to be in 
the range of 0.005mm - 0.15mm. The olefin polymer based resin 
or the foamed material to form the weather strip body which is 
fed to the extrusion moulding machine 21 is heated to a 
temperature of 190 'C, whereas the mixture of the protective 
film which is fed to the co-extrusion moulding machine 22 is 
heated to the temperature of 220 °C. A satisfactorily rough 
surface may be formed onto the surface of the protective film 
at the time when the protective film is polymerized in a 
thickness of 0.04mm upon the weather strip body in the mould 
23 which is heated up to 190 "C. 

The weath r strip body 1 of the embodiment shown in Fig. 3 is 
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int rposed betw n a draining frame of the door pan 1 13 and 
a leather pori:ion 14. The weather strip body 1 comprises a 
vertical support strip 11 which stands upright against the 
glass pane 6, and amounting portion 8 which protrudes 
outwardly from the support strip 11. The vertical support 
strip 11 is provided with an upper abutment portion 9 and a 
lower abutment portion 10 each of which protrudes into contact 
with the glass pane 6. The upper abutment portion 9 and the 
lower abutment portion 10 of the weather strip body 1 are 
integrally provided with the protective film 5. Said 
protective film 5 is extruded by using the component material, 
two extziision moulding machines 21 and 22, and a mould 23, as 
described above in connection with the manufacturing process, 
when the weather strip body 1 is extruded, and is polymerized 
unitedly with the weather strip body 1. 

The weather strip body 1 in the embodiment shown in Fig. 4 and 
Fig. 5 is secured in position upon a suppo3rt sash 18 which is 
provided on the body panel 7 against which the upper edge of 
the door glass pane 6 may abut. The weather strip body 1 is 
provided with a mounting portion 15 for attachment to the 
support sash 18 at the upper portion, and at the lower portion 
with an abutment portion 16 against which the glass pane 6 may 
abut. The abutment portion 16 of the weather strip body 1 is 
provided with the protective film 5 which is co-extruded by 
using the component material, two extrusion moulding machines 
21 and 22, and a mould 23, as described above in connection 
with the manufacturing process at the time when the weather 
strip body 1 is extruded and is polymerized unitedly with the 
weather strip body 1. 

Since the protective film in the method of manufacturing the 
weather strip for motor vehicles in accordance with the 
present invention is unitedly and fixedly polymerized on the 
abutment portion with which the glass pane is brought into 
contact, the protective film Ccui be used for longer periods 
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without b ing abnormally abraded or p Id- f f from the 
weather strip body. Moreover, since the protective film is 
integrally polymerized on the abutment portion simultaneously 
with the extrusion moulding of the weather strip body, the 
manufacturing process is facilitated. Furthermore, since a 
rough surface with a plurality of protrusions is formed on the 
surface of the protective film, the opening and closing 
operation of the glass pane can be conducted smoothly and 
water tightness for the glass pane is improved. 
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CLAIMS 

1. A method for manufacturing a weather strip for motor 
vehicles including the steps of: 

esctruding a molten material comprising an olefin polymer 
to form a weather strip body having an abutment portion with 
which a glass pane is to be brought into contact, and 

extruding a molten mixture including a base material 
comprising an olefin polymer having a low viscosity and high 
fluidity and an additive material comprising an olefin polymer 
in the form of grains or particles and having a viscosity 
higher than that of said base material and a fluidity lower 
than that of said base material, to form a protective film 
over the abutment portion of the weather strip body, 

the said molten material and the said molten mixture 
being fed simultaneously to a common mould from respective 
moulding machines in such a manner that the said protective 
film is formed with a rough surface having a plurality of 
protrusions comprising the grains or particles of the said 
additive material. 

2. A method as claimed in Claim 1 wherein said molten 
material is a foamed material. 

3. A method as claimed in Claim 1 or 2, wherein the base 
material for the mixture comprises a low viscosity 
polyethylene having a melt flow rate of about 0.5g/10 minutes 
(ASTM D1238 190 'C) and the additive material comprises a high 
viscosity polyethylene having a melt flow rate of less thcin 
O.lg/10 minutes (ASTM D1238 190'C) 

4. A method as claimed in any one of Claims 1-3, wherein 
said mixture contains 70-90% base material and 10-30% additive 
material and the grain or particle size of the additive 
material is 0.005mm to 0-15mm. 
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5. Am thod as claimed in any one of Claims 1 - 4, wh r in 
the molten material to from the weather strip body is heated 
to a temperature of 190 "C in said one extrusion moulding 
machine, while the mixture to form the protective film is 
heated to a temperature of 220 in said other extrusion 
moulding machine, and the protective film is polymerized with 
the weather strip body in a thickness of 0.04mm in the mould 
which is heated to a temperature of 190 'C. 

6. A method for the manufacture of a weather strip, 
substantially as described herein with reference to the 
accompanying drawings. 
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